SNP and haplotype identification of the wheat monomeric alpha-amylase inhibitor genes.
Seventy-three gene sequences encoding monomeric alpha-amylase inhibitors were characterized from cultivated wheat "Chinese Spring", group 6 nullisomic-tetrasomic lines of "Chinese Spring" and diploid putative progenitors of common wheat. The monomeric alpha-amylase inhibitors from the different sources shared very high homology (99.54%). The different alpha-amylase inhibitors, which were determined by the 24 single nucleotide polymorphisms (SNPs) of their gene sequences, were investigated. A total of 15 haplotypes were defined by sequence alignment, among which 9 haplotypes were found with only one single sequence sample. Haplotype H02 was found to be the main haplotype occurring in 83 WMAI sequence samples, followed by haplotype H11. The median-joining network for the 15 haplotypes of monomeric alpha-amylase inhibitor gene sequences from hexaploid wheats was star like, and at least two subclusters emerged. Furthermore evidence of homologous recombination was found between the haplotypes. The relationship between nucleotide substitutions and the amino acid changes in WMAI of hexaploid wheats was summarized. It was clear that only five polymorphic sites in the nucleotide sequence of WMAI resulted in amino acid variations, and that should be the reason for different structure and function of inhibitors. However, little evidence could be found that there were WMAI genes in the A genome of hexaploid wheat, whereas it could conclude from our results that the A genome diploid wheat had WMAI genes. The overall information on the monomeric alpha-amylase inhibitors from wheat and Aegilops strongly support the view that these inhibitors have evolved from a common ancestral gene through duplication and mutation.